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GRANULATION IN A FLUIDISED BED 

The present invention relates to a detergent composition 
having a low bulk density (BD) and a process for its 
5 production by dry neutralisation and further envisages the 

use of a fluidised bed for manufacture of such detergent 
compositions. 

It is known in the art to obtain detergent powders by the 
10 step of spray drying. However, such a process of spray 

drying is attended with the disadvantage that it is both 
capital and energy intensive and, consequently the product 
obtained therefrom is expensive. Simultaneously, a 
distinct advantage accruing from such a process is that the 
15 powders have a low bulk density of 350 to 600 g/L. 

Henkel 4304062 describes the production of a cleaning 
active surfactant granulate in which an anionic surfactant 
in acid form is neutralized with an aqueous alkali solution 
20 under high gas pressure in a granulation and drying 

chamber. In this process the drying of a non- surfactant 
liquid component by using hot air is an essential step. 

The process of dry neutralization for preparing detergent 
25 powders is known in the art but this often results in 

powders having a high bulk density. Indian patent no. 
166307, (Hindustan Lever Ltd) refers to specific use of an 
internal recirculating fluidised bed and mentions that use 
of a conventional fluidised bed will lead a lumpy and 
30 sticky process. 

East German Patent No. 140 987 (VEB Waschmittelwerk) 
discloses a continuous proc ss for the production of 
granular washing and cleaning compositions, wherein liquid 
35 con^onents such as nonionic surfactants or the acid 

pr cursors of anionic surfactants are sprayed onto a 
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powdered builder material, especially sodium 
tripolphosphate (STPP) having a high phase II content to 
obtain a product with bulk density ranging from 530 - 580 
g/L. However, the process according to the said East 
5 German Patent is restricted to the use of STPP having a 

high phase II content, 

GB1404317 discloses the preparation of a detergent powder 
of low or moderate bulk density by a dry neutralization 

10 process, Sulphonic acid is mixed with an excess of soda 

ash in the presence of sufficient water to initiate the 
neutralization reaction but not enough to wet the resulted 
product which is in the form of a free- flowing powder. The 
process is carried out in a mixing apparatus, for example a 

15 ribbon blender, planetary mixer or air transfer mixer. In 

a mixing apparatus, the particulate detergent material is 
subjected to coinpressive forces which may lead to an 
increase in bulk density. 

20 we have now found that the disadvantages of the prior art 

maybe obviated by neutralising an acid precursor of a 
surfactant in a fluidised bed to produce a powder having a 
low bulk density. 

25 According to the first aspect of the invention, there is 
provided a process for the production of a detergent 
cort5>osition having a low bulk density which comprises 
contacting an acid precursor of an anionic surfactant with 
a neutralizing agent in a fluidised bed to effect 

30 neutralisation of the precursor whereby the detergent 
composition is obtained. 

The invention provides in a second aspect, a process for 
the production of a particulate detergent composition 
35 having a low bulk density which comprises feeding a 

particulate material comprising a neutralising agent and 
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Optionally a detergency builder in a fluidisation zone, 
fluidising the material, contacting a liquid precursor of 
an anionic surfactant with the fluidised material to effect 
at least partial, and preferably substantially complete, 
5 neutralisation of the acid precursor and to effect the 

formation of detergent particles comprising the neutralised 
precursor acid. 

Preferably the fluidisation zone is provided by means of a 
10 fluid bed. 

According to a further aspect of the invention, there is 
provided a process for the production of a particulate 
detergent composition having a low bulk density which 
15 comprises :- 

i. introducing a particulate material comprising a 
builder and a neutralizing agent into a fluidised bed; 

ii. introducing linear alkyl benzene sulphonate (LAS) acid 
20 into the said bed over a sufficient time to effect at 

least partial neutralization of the acid and to attain 
the required properties of the powder. 

The invention also provides a detergent con5)osition 
25 obtainable by a process as defined in the claims* 

The process may be carried out in either batch or 
continuous mode of operation as desired. The term 
"detergent composition* as used herein includes a detergent 

30 material which may be mixed with other conventional 

materials for exazrple bleaches and enzymes to produce a 
fully formulated product and also a detergent component, 
often referred to as an adjunct, which may be treated 
further to produce a detergent material which may then be 

35 mixed with other materials as desir d. 
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In accordance with this invention the process envisages dry 
neutralization of the acid precursor of an anionic 
surfactant with a neutralising agent by fluidisation of the 
neutralising agent; preferably the process is carried out 
5 in a fluidised bed. The process of dry neutralisation 

refers to at least partial and preferably substantially 
corriplete neutralisation of the acid precursor while the 
mixture remains in particulate form* Suitably, addition of 
the acid precursor is controlled so that it does not 
10 accumulate in the unneutral ised form in the detergent 

composition. 

The neutralising agent is suitably particulate and 
con^rises an alkaline inorganic material, preferably an 
15 alkaline salt. Suitable materials include alkali metal 

carbonates and bicarbonates for example sodium salts 
thereof . 



20 The neutralising agent is suitably present at a level 

sufficient to neutralise fully the acid precursor. If 
desired a stoichiometric excess of neutralising agent may 
be employed to ensure coitqplete neutralisation or to provide 
an alternative function, for example building, in the case 

25 of sodium carbonate. 

In addition to the anionic surfactant obtained by the 
neutralisation step further anionic surfactants or 
nonionic, cat ionic, zwitterionic, amphoteric or semipolar 

30 surfactants and icdxtures thereof may be added at a suitable 
time. Suitable surfactants include those generally 
described in -Surface active agents and detgents " Vol I by 
Schwartz and Perry. Thus if desired soap derived from 
saturated or unsaturated fatty acids having to Cu 

35 carbon atoms may also be present as an anionic surfactant. 
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The detergent active is suitably present at a level of 5 to 
40%, preferably 12 to 30% by weight of the detergent 
composition. 

5 The detergent composition suitably contains a detergency 

builder. The builder may be introduced with the 
neutralising agent and/or added subsequently as desired. 
Preferably, the builder is introduced with the neutralising 
agent . 

10 

Any conventional builder may be employed; suitable builders 
include sodium carbonate, zeolite, sodium tripolphosphate 
(STPP) sodium citrate and/or high surface area calcite. 
The builder can also consist of one of the above singularly 
15 or in combination with other builders. 

The builder and neutralising agent may be the same 
material, for example sodium carbonate, in which case 
sufficient material will be employed for both functions. 

20 

The builder is suitably present at a level of 15 to 65% and 
preferably 15 to 50% by weight of the detergent 
coi^position. 

25 Detergent powder obtained by the present invention suitably 

has a low bulk density in the range 350 to 650 g/1, or 450 
to 650g/l, for example, in the proximity of 500 g/L and is 
thus contparable to a bulk density obtained by the method of 
spray drying. 

30 

Optionally and preferably a flow aid is incorporated into 
the coir^osition. The flow aid may be mixed with the 
neutralising agent and, if present, builder prior to or 
subsequent to partial or complete addition of the acid 
35 pr cursor. It is especially preferred that the flow aid b 
added prior to or after partial introduction of the acid 
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precursor as a significant reduction in the bulk density of 
the final powder may be achieved. 

The flow aid is suitably present in an amount of 0.1 to 15% 
5 by weight of the detergent composition and more preferably 

in an amount of 0.5 to 5%. 

Suitable flow aids include crystaline or amorphous alkali 
metal silicate, calcite, diatomaceous earth, silica, for 
10 example precipitated silica, magnesium sulphate, and 

calcium carbonate, for example precipitated calcium 
carbonate. Mixtures of these materials may be employed as 
desired. In the preferred embodiment, the flow aid is 
Dicamol . 

15 

The composition may also comprise a particulate filler 
which suitably conqprises an inorganic salt, for example 
sodixim sulphate and sodium chloride. The filler may be 
present at a level of 5 to 50% by weight of the 
20 composition. 

The detergent composition produced according to the 
invention suitably comprises the detergent active and 
builder and optionally one or more of a flow aid, a filler 
25 and other minor ingredients such as colour, perfum, 

fluorescers, bleaches, enzymes. 

We have further found that a significant reduction in bulk 
density may be secured by selecting raw materials- having 
30 certain particle size characteristics. 

Suitably the particulate material (s) have a particle size 
distribution such that not more than 5% by weight of the 
particles have a particle size greater than 250u. It is 
35 also preferred that at least 30% by weight of the particles 
have a particle size below 75u. Suitably the particulate 
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material (s) has an average particle size below 200u to 
provide detergent powders having a particularly desired low 
bulk density, 

5 If desired a controlled amount of water may be added to 

facilitate neutralisation. The water may be added in 
amounts of 0.5 to 2% by weight of the final detergents 
coi^position. Any such water is suitably prior to or 
together or alternating with the addition of the acid 
10 precursor. 

Suitably the particulate material is introduced into a 
fluidised bed and the required amount of I*AS acid is then 
introduced preferably by spraying onto the said material 
15 and preferably from the top. If present the flow aid maybe 

introduced with the starting material. However, it is 
preferred that the flow aid be added after part 
introduction of part of the LAS acid to obtain a lower bulk 
density. 

20 

The fluid bed is suitably operated at a temperature of 
ambient to 60°C. The air flow is sufficient to cause 
fluidisation and is preferably in the range 0.6 to 1 ms"^. 
Fluidisation of the solid material is an essential feature 

25 of the present invention as this facilitates neutralisation 

and granulation whilst keeping the particles apart. This 
is to be contrasted with mixing processes in which the 
particles, are intentionally contacted and compressed, 
which may lead to higher bulk density powder and poorer 

30 powder properties. 

The invention is illustrated by the following non- limiting 
examples . 
EXAMPLES 1 to 19 

35 A powdered builder/ inorganic alkaline material (in Examples 
1 to 4, sodium carbonate performed both fxinctions) and a 
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filler was introduced into a fluid bed and was fluidised by 
operating at a superficial air velocity above the minimum 
fluidisation velocity. The temperature in the fluid bed 
was from ambient to 60^C. Linear alkyl benzene sulphonic 
5 acid (LAS acid) was sprayed onto the powdered mix in the 

fluid bed. 

The relative amounts of the various components of the 
composition were varied and are listed below in Table 1. 

10 

Examples 1 to 3 illustrate the effect of incorporation a 
flow aid (in this case Dicamol) to the composition at 
different points in the process. In Example 1 the flow aid 
was not added to the material, in Example 2, the flow aid 

15 was added to the starting material prior to the 

introduction of LAS acid. In Example 3, the flow aid was 
added after introduction of 50% of the LAS acid. Example 4 
illustrates the benefits obtained in ertqploying a fine grade 
of particulate material. The results are shown below in 

20 Table 1. 



TABLE 1 





EXAMPLE 
1 


EXAMPLE 
2 


EXAMPLE 
3 


EXAMPLE 
4 


LAS 


17 


17 


17 


1 


Soda Ash 


30 


30 


30 


30 


Dicamol 




2* 


2** 


2** 


Salt 


45 


43 


43 




Fine salt 








43 


BD lg,/L) 


687 


625 


603 


546 


DFR 

(ml /sec) 


85.72 


96.77 


88.23 


93.8 


•ROD (%) 


81.6 


80.6 


82.3 


82.5 



■Rate of Dissolution 
♦Diccunol added initially 
35 **Dicamol added after 50% LAS 
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The rate of dissolution of the powder was determined by 
adding powder to 11 of water to provide a concentration of 
1.4%, mixing at 100 rpm and measuring the conductivity of 
the solution until a constant reading was reached. The 
5 figures quoted refer to the level of powder dissolved aftet 

about 90 seconds. 

Examples 2 and 3 illustrate that a significant reduction in 
bulk density may be achieved by addition of the flow aid 
10 either prior to or subsequent to introduction of part of 

the LAS acid. 

Further powders. Examples 5 to 19 , as detailed below in 
Tables 3 to 5 were prepared according to the process 
15 described for Examples 1 to 4 and various raw materials 

having a different particle size distribution were 
employed. Table 2 summnarises the size distribution of the 
various materials. 



Properties of 


various raw materials 




Size 

distribution 


Soda ash 


NajSO^ 


Salt 


Fine 
Salt 


STPP 


(micron) 




%wt 






>500 


1.8 


0.12 


1.78 


1.00 


0.94 


500 - 250 


2.06 


0.60 


80.40 


1.26 


1.40 


250 - 150 


6.52 


21.90 


14.80 


10.02 


6.86 


150 - 100 


26.20 


55.14 


2.88 


21.80 


24.88 


100 - 75 


16.20 


8.56 


0.14 


24.07 


7.92 


<75 


47.14 


13.68 




36.83 


58.00 


Mean particle 
size (u) 


92.7 


138.2 


360.30 


112.5 


85.7 1 


BD, g/L 


508 


1, 347 


1,070 


997 


649 1 


DFR, ml /sec 


No flow 


83.33 


142.85 


No flow 


No flow 1 



35 
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Table 3 





5 


6 


7 


8 


9 


10 


LAS % 


17.0 


20.0 


23.0 


23.7 


25.0 


27.1 


Moisture, % 


6.8 


6.0 


4.8 


6.0 


4.5 


5.1 


STPP, % 


35.0 


22.0 


35.0 


35.0 


25.0 


25.0 


Soda ash, % 


22.0 


20.0 


22.0 


22.0 


20.0 


20.0 


Fine salt, % 




30.0 






16. 0 


15.0 


Alk. silicate, % 












1.0 


Bulk density, g/L 


500 


510 


500 


490 


500 


495 


DFR, ml /sec 


100 


120 


120 


120 


100 


88 



TABLE 4 



Exaxriples 


11 


12 


13 


14 


15 


LAS Acid, % 


28.5 


28.7 


29.13 


29.6 


31.1 


Moisture, % 


4.5 


6.7 


6.2 


7.4 


6.8 


STPP, % 


25.0 


35.0 


25.0 


35.0 


35.0 


Soda ash, % 


20.0 


22.0 


20.0 


22.0 


22.0 / 


Fine salt, % 


16.0 










NajSOA, % 






16.0 






Bulk density, g/L 


514 


470 


510 


500 


520 


DFR, ml /sec 


120 


100 


88 


102 


115 
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Table 5 



Example 


16 


17 


18 


19 


1 LAS. % 


17.0 


17.0 


17.0 


13.0 


Soap , % 








4.0 


Soda ash, % 


22.0 


30.0 


35.0 


20.0 


STPP, % 


35.0 






35.0 


HSA calcite, % 






16. 0 




Moisture, % 


6.8 


3.5 


3.0 


4.0 


BD, g/L 


500 


530 


460 


500 


DFR, ml /sec 1 


100 


100 


120 


150., 



Tables 3 and 4 show the results for STPP built powders 
containing active in the range of 17 to 31%. The soda ash 

15 and STPP had a similar particle size distribution as shown 

in Table 2 and formulations based on such builder systems 
resulted in products with bulk density close to 500 g/L. 
Table 5 shows powders based on various builder systems, 
i.e. STPP, soda ash and HSA calcite. Both the soda ash and 

20 STPP built formulations resulted in powders with BD of 

about 500 g/1 whereas formulations based on HSA calcites 
resulted in powders with bulk density lower than 500 g/L» 
Exanple 19 relates to a mixed active system containing 13% 
LAS AD and 4% soap and resulted in powder with bulk density 

25 of 500 g/L. 
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CLAIMS 

1 A process for the production of a detergent 
coinposition having a low bulk density which corrqprises 
contacting an acid precursor of an anionic surfactant with 
5 a neutralizing agent in a fluidised bed to effect 

neutralisation of the precursor whereby the detergent 
composition is obtained. 

2. A process for the production of a particulate 
10 detergent composition having a low bulk density which 

coirprises feeding a particulate material comprising a 
neutralising agent and optionally a detergency builder in a 
fluidisation zone, fluidising the material, contacting a 
liquid precursor of an anionic surfactant with the 
15 fluidised material to effect at least partial, and 

preferably substantially complete, neutralisation of the 
acid precursor and to effect the formation of detergent 
particles comprising the neutralised precursor acid. 

20 3 A process for the production of a particulate 

detergent composition having a low bulk density which 
comprises:- 

i. introducing a particulate material comprising a 

builder and a neutralizing agent into a fluidised bed; 
25 ii. introducing linear all^rl benzene sulphonate (LAS) acid 

into the said bed over a sufficient time to effect at 
least partial neutralization of the acid and to attain 
the required properties of the powder. 

30 4. A process according to any preceding claim in which 

the neutralising agent conqprises an alkaline inorganic 
material, preferably an alkali metal carbonate. 

5 A process according to any preceding claim 
35 coir«)rising the step of adding one or more of flow aids in 
an amoiint of 0.1-15% by wt.of the composition. 
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6. A process according to any preceding claim wherein the 
flow aid is added after partial addition of the acid 
precursor. 



5 7 . A process according to any one of claims 1 to ^5 

wherein the flow aid is added before addition of the acid 
precursor. 



8. A process according to any preceding claim wherein 
10 the flow aid is one or more of dicamol, crystalline or 

amorphous alkali silicate, calcite, diatomaceous earth, 
precipitated silica, magnesium sulphate. 

9. A process according to any of the preceeding claims 
15 wherein the neutralising agent and other material 

particulate have a particle size distribution such that not 
more than 5% of the particles have a particle size greater 
than 250 pm and more than 30% of the particles have a 
particle size of less than 75um. 



10. A detergent composition or component therefor 
obtainable by a process according to any preceding claim. 
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